The maJor pheromone-mducible protem. PD78, believed to contribute to bacterial conJugation, was purified from Enterococcus (formerly Streptococcus) farc& cells contaming the plasmid pPDl. A cloned EruRI-Bg/II 3.6.kbp fragment of the plasmid pAM351 (pPDl::Tn916) contained an open readmg frame corresponding to 467 ammo acid residues representmg PD7R In a central region of the deduced protem. there is a repeated sequence of X-X-Pro that is repeated 15 times This is analogous to the Gin-Gin-Pro repeat in the C-termmal region of TraD product encoded on the R 100 plasmid m Escherlchra co/i
INTRODUCTION
Certain conjugative plasmids in Enterococcus (formerly Streptococcus) faecalis encode a mating response to specific sex pheromones [l-4] It has been proposed that aggregation is caused by binding between an adhesin designated 'aggregation substance ' (AS) on the donor surface and a receptor designated 'binding substance' (BS) on the recipient [6]. Self-aggregation or clumping can also occur when donor cells alone are exposed to a culture filtrate (i.e. pheromone) of the recipient cells. BS was presumed to be chromosomally determinant and commonly present on the surface of both donor and recipient [6] . On the other hand, AS was presumed to be encoded on the plasmid and induced by the corresponding sex pheromone [6] . AS was presumed to be a protein, since the formation of aggregates was sensitive to trypsin, pronase, SDS and heat, but insensitive to the lysozyme or lipase [7] . Four novel proteins appeared on surface of pPDl-carrying donor cells after exposure to the corresponding sex pheromone, cPDI, and these were because antiserum raised against these proteins blocked cell aggregation, one or some of them were thought to be AS [9] .
In the present study, we purified PD78 which was predominant in these inducible proteins and also cloned and sequenced a segment of plasmid DNA that encodes this protein. 
MATERIALS AND METHODS

2..2. Purifcatlon of PD78
In each step of the purification, PD78 was followed by monitoring the pheromone-inducible 78 kDa band on SDS-polyacrylamide gel electrophoresis [S] . All extraction and purification procedures were performed at 4°C. OGlX (pAM351) cells were cultured for 4 h in the Todd-Hewitt Broth (Oxotd) medium, and self-aggregation was induced by synthetic sex pheromone cPD1 [4] . The amount of cPDl added was 16-fold in excess of the mimmum amount required for clumping. The aggregated cells were harvested by decantation followed by centrifugation at 7000 x g for 30 mm. PD78 was extracted with 50 mM Tris-HCl buffer (pH 8.4) for 2 h with gentle shaking of the cells. The extract was purified by two-step DEAE-Sepharose CL-69 column chromatography in 50 mM Tris-HCI: in the first (3.3 x 13 cm), elution was with 0.3 M NaCl; in the latter (1.4 x 18 cm), elution mvolvet1 a linear gradient 0 to 0.3 M NaCl. The final step utilized Sephacryl S-300 gel chromatography (1.9 x 98 cm) in 0. The purified preparation of PD78 revealed a single band upon SDS polyacrylamide gel electrophoresis.
Amino acid sequencing of PD78
The N-terminal amino acid analysis of PD78 revealed the sequence Ala-l to Pro-17 (Fig. 2) .
In order to determine regions within PD78, the protein was enzymatically cleaved by lysyl endopeptidase. 23 peptide fragments were sequenced and totally 341 amino acid residues were identified (Fig. 2) .
Cloning and sequencing of PD78 gene
Southern hybridization using an oligonucleotide complementary to the N-terminal amino acid sequence of PD78 specifically revealed a 3.6-kbp EcoRI-Bg/II fragment (Fig. 1A ) of pAM351. This fragment was subcloned into sequencing vector pUC118 (pJN1; Fig. 1B ). Fig. 2 which could be related to regulation of PD78 expression, upstream (-66 to -30) of the open reading frame. The N-terminal and lysyl endopeptidase peptide sequences determined were fully contained in the amino acid sequence deduced from the nucleotide sequence.. There is a hydrophobic sequence consisting of 33 amino acids preceding the N-terminus of PD78. Considering the fact that PD78 is an extracellular protein, this is probably a signal sequence. One of the lysyl endopeptidase peptides was fully consistent with the deduced Cterminal amino acid sequence. This result indicates that PD78 is not processed on its C-terminus.
There is a large discrepancy between the apparent molecular size of PD78 based on its mobility in SDS polyacrylamide gels (78 kDa, of plasmid DNA through the cell envelope or strand tain. In efforts to study the mechanism of DNA separation [19] . PD78 is believed to be involved with transfer, it might be important to elucidate the function sexual aggregation but not necessarily plasmid transfer of these proline repeated sequences. The role of PD78 in E. faecalis. Such a repeated sequence has not been in cell aggregation and mating is being further infound in other proteins and its function is still uncervestigated.
